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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a fine control easily 
possible for a position of a supply nozzle of resist liquid so that 
the resist liquid is accurately supplied to a fixed position on a 
wafer. 

SOLUTION: A transfer equipment 67 which holds a resist liquid 
supply nozzle 66 and transports it onto the wafer W is installed 
free to move on a rail 80 elongating in the direction of X. A 
cylinder is installed at a vertical arm portion 78 t and is made 
extensible in the direction of Z. A driving belt 81 is provided at a 
horizontal arm portion 79, a nozzle holding member 75 is made 
free to move in the direction of Y by the driving belt 81. By such 
configuration, the supply nozzle 66 held by the nozzle holding 
member 75 becomes free to move three dimensionally, and the 
fine control of the resist liquid supply position can be performed 
accurately and easily. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the processing liquid feeder are the processing liquid feeder which has the processing 
liquid supply nozzle which supplies processing liquid to the substrate arranged in the predetermined 
processing location, have a nozzle maintenance means to by.which said processing liquid supply nozzle 
can hold freely, and said processing liquid supply nozzle is arranged in a predetermined position in 
readiness, and carry out that said nozzle maintenance means is constituted free [ three-dimensions 
migration ] as the description. 

[Claim 2] It is the processing liquid feeder according to claim 1 which the insertion section is prepared in 
said nozzle maintenance means, and the acceptance section by which said insertion section is inserted 
in said processing liquid supply nozzle is prepared, shines, and is characterized by the insertion section 
concerned having the press section which can press said acceptance section freely from the inside. 
[Claim 3] It is the processing liquid feeder according to claim 1 which the insertion section is prepared in 
said nozzle maintenance means, the acceptance section in which said insertion section is inserted is 
prepared in said processing liquid supply nozzle, and said insertion section has the lobe which can 
project freely toward the wall of said acceptance section, and is characterized by said acceptance 
section having the stop section which stops said lobe. 

[Claim 4] Said processing liquid supply nozzle is plurality. Two or more processing liquid supply nozzles 
concerned It is arranged at the approximate circle arc which is a way outside the substrate arranged in 
said processing location, and makes the core of the substrate concerned the center of a circle. For said 
each processing liquid supply nozzle It is the processing liquid feeder according to claim 1, 2, or 3 which 
the processing liquid supply pipe which supplies said processing liquid is formed respectively, and is 
characterized by arranging said each processing liquid supply pipe toward a way at the radial outside 
said substrate from each processing liquid supply nozzle. 

[Claim 5] It has two or more said processing liquid supply nozzles. Two or more processing liquid supply 
nozzles concerned It is a way outside the substrate arranged in said processing location, and is arranged 
together with the shape of a straight line. For said each processing liquid supply nozzle It is the 
processing liquid feeder according to claim 1, 2, or 3 which the processing liquid supply pipe which 
supplies said processing liquid is formed respectively, and is characterized by arranging said each 
processing liquid supply pipe centering on the core of the substrate concerned toward a way at the 
radial outside said substrate from each processing liquid supply nozzle. 

[Claim 6] The processing liquid supply approach which it is the processing liquid supply approach using 
the processing liquid feeder which indicated to claim 4 or 5, and said nozzle maintenance means moves, 
and is characterized by to have a process holding said processing liquid supply nozzle of said position in 
readiness, and the process to which said nozzle maintenance means conveys the processing liquid 
supply nozzle concerned linearly to the central upper part of the substrate arranged from said position 
in readiness in said processing location. 

[Claim 7] The hole is prepared in the core of said processing location. In the lower part section of said 
processing location The light-emitting part which emits light upward so that said hole may be passed is 
formed. For said nozzle maintenance means Said light which emitted light Claims 1, 2, 3, and 4 which the 
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light sensing portion which receives light is prepared and are characterized by having specific equipment 
which pinpoints the location of the core of the substrate arranged in said processing location based on 
the location where the light sensing portion of said nozzle maintenance means received the light from a 
light-emitting part Or a processing liquid feeder given in either of 5. 

[Claim 8] The hole is prepared in the core of said processing location. For said nozzle maintenance 
means Said hole of said processing location A processing liquid feeder given in claims 1, 2, 3, and 4 or 
either of 5 which the laser displacement gage to detect is formed and is characterized by having specific 
equipment which pinpoints the location of the core of the substrate arranged in said processing location 
based on the location of said hole which said laser displacement gage detected. 

[Claim 9] A processing liquid feeder given in claim 7 or either of 8 which is characterized by having the 
specific device in which the coordinate of the position in readiness of the processing liquid supply nozzle 
of the arbitration of system of coordinates including said processing location concerned is specified, 
based on the location of the nozzle maintenance means concerned when said nozzle maintenance 
means holds said processing liquid supply nozzle of the arbitration of said position in readiness. 
[Claim 10] A processing liquid feeder given in claims 7 and 8 or either of 9 which is characterized by 
having image pick-up equipment which carries out monitoring of the substrate arranged in said 
processing location. 

[Claim 11] It is the processing liquid supply approach which supplies processing liquid to a substrate. 
Said processing liquid feeder according to claim 1, 2, 3, 4, or 5, So that it may pass along a core from a 
location which has the same configuration as a substrate and is different seen from a flat surface The 
process which arranges said location detecting-element material in said processing location before 
supplying processing liquid to a substrate using the location detecting-element material which has two 
light-emitting parts which emit light in the shape of a straight line, and two light sensing portions which 
receive the light which emitted light from this light-emitting part, The processing liquid supply approach 
which is made to move said processing liquid supply nozzle held at said nozzle maintenance means to 
the core of said location detecting-element material, and is characterized by having the process which 
locates said processing liquid supply nozzle in the location which interrupts the light of the shape of two 
straight line to coincidence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a processing liquid feeder and the processing liquid 

supply approach. 

[0002] 

[Description of the Prior Art] For example, at the photolithography process in the manufacture process 
of a semiconductor device, the resist spreading processing which is a substrate and which applies resist 
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liquid to a semi-conductor wafer (it considers as "wafer" below) front face, for example, and forms the 
resist film, the exposure processing which exposes a pattern to a wafer, the development which 
develops the wafer after exposure are performed, and a predetermined circuit pattern is formed in a 
wafer. 

[0003] The above-mentioned resist spreading processing is usually performed by the resist coater. Two 
or more resist liquid supply nozzles 121 which supply resist liquid to a wafer, and the transport device 

122 which holds and conveys that resist liquid supply nozzle 121 are formed in this resist coater from 
the spin chuck 120 for laying a wafer and making it rotate at the time of spreading of resist liquid, as 
shown in drawing 15 , and the wafer core upper part. 

[0004] The transport device 122 has the arm section 124 to which the nozzle attachment component 

123 which can be held, and its nozzle attachment component 123 are being fixed as the resist liquid 
supply nozzle 121 is hung. The arm section 124 consists of the sides of a spin chuck 120 for the rail 125 
top extended in the direction of X, enabling free migration. Moreover, the arm section 124 is constituted 
free [ migration to a Z direction ]. When the arm section 124 moves to the central upper part of a wafer, 
it is fixed to the arm section 124 and the nozzle attachment component 123 is formed so that the 
nozzle attachment component 123 may be located in the central upper part of Wafer W. 

[0005] Said resist liquid supply nozzle 121 is standing by in the nozzle box 126 located in the spin-chuck 
120 side, before being held at the nozzle attachment component 123. This nozzle box 126 is freely 
movable in the direction of Y. And in case the resist liquid supply nozzle 121 was exchanged, a nozzle 
box 126 moves in the direction of Y, and he was trying for the resist liquid supply nozzle 121 held next 
to move under the nozzle attachment component 1 23. 

[0006] Therefore, in this resist coater, when the arm section 124 moved to X and a Z direction, resist 
spreading processing was performed by supplying resist liquid to the wafer which the nozzle attachment 
component 123 held the resist liquid supply nozzle 121 which is standing by in the nozzle box 126, made 
move the resist liquid supply nozzle 121 to the wafer core upper part, and rotated from the resist liquid 
supply nozzle 121 after that. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since it was fixed to the arm section 124 and the 
nozzle attachment component 123 was formed, when the resist liquid breathed out from the resist liquid 
supply nozzle 121 currently held at the nozzle attachment component 123 was not correctly supplied to 
the core of a wafer, the location of the nozzle attachment component 123 was not able to be finely 
tuned in the direction of Y. Thus, if resist liquid cannot be supplied to the core of a wafer, without the 
ability tuning the location of the nozzle attachment component 123 finely, in order to form the uniform 
resist film on a wafer, it is necessary to make the amount of supply of the part resist liquid increase, and 
will lead to a cost rise. 

[0008] This invention is made in view of this point, and sets it as the purpose to offer the processing 
liquid supply approach enforced using the processing liquid feeder which can adjust the location of a 
processing liquid supply nozzle easily so that processing liquid, such as resist liquid breathed out from a 
resist liquid supply nozzle, may be supplied to the exact location on substrates, such as a wafer, and its 
processing liquid feeder. 
[0009] 

[Means for Solving the Problem] It is the processing liquid feeder which it has in the processing liquid 
supply nozzle which supplies processing liquid to the substrate arranged in the predetermined 
processing location according to invention of claim 1, and it has a nozzle maintenance means to 
by_which said processing liquid supply nozzle can hold freely, and said processing liquid supply nozzle is 
arranged in a predetermined position in readiness, and the processing liquid feeder carry out that said 
nozzle maintenance means is constituted free [ three-dimensions migration ] as the description is 
offered. 

[0010] Thus, by constituting a nozzle maintenance means, enabling free three-dimensions migration, the 

- 5 - 



location of a processing liquid supply nozzle can be fine-adjusted, and processing liquid can be correctly 
supplied to the suitable location on a substrate. Since processing liquid can be correctly supplied 
centering on a substrate when supplying processing liquid by this on the substrate which rotated, for 
example, the amount of the processing liquid by which part use is carried out is mitigable. Moreover, also 
in case the so-called location which is performed, for example, pinpoints the location where the 
center position of a substrate and two or more processing liquid supply nozzles are standing by is 
performed before supplying processing liquid to a substrate, a nozzle maintenance means can be moved 
to three dimensions, and location can be performed, without performing more exact and mechanical 
accommodation. 

[0011] The insertion section is prepared in said nozzle maintenance means like claim 2, the acceptance 
section in which said insertion section is inserted is prepared in said processing liquid supply nozzle, and 
you may make it the insertion section concerned have the press section which can press said 
acceptance section freely from the inside in invention of this claim 1. According to claim 2, when the 
press section of the insertion section of a nozzle maintenance means pushes the acceptance section of 
a processing liquid supply nozzle from the inside, a nozzle maintenance means holds a processing liquid 
supply nozzle and said press section separates from said acceptance section, a nozzle maintenance 
means can release a processing liquid supply nozzle. The attachment and detachment at the time of 
exchanging a processing liquid supply nozzle are suitably performed by this. 

[0012] Moreover, the insertion section is prepared in said nozzle maintenance means like claim 3, the 
acceptance section in which said insertion section is inserted is prepared in said processing liquid supply 
nozzle, said insertion section has the lobe which can project freely toward the wall of said acceptance 
section, and you may make it said acceptance section have the stop section which stops said lobe. 
According to claim 3, when the lobe of the insertion section of a nozzle maintenance means is stopped 
by the stop section of the acceptance section of a projection and a processing liquid supply nozzle, a 
nozzle maintenance means holds a processing liquid supply nozzle and said lobe withdraws, a nozzle 
maintenance means can release a processing liquid supply nozzle. A processing liquid supply nozzle is 
suitably exchangeable with this. Moreover, since there is the stop section compared with claim 2, a 
nozzle maintenance means can hold a processing liquid supply nozzle more certainly. 
[0013] In each processing liquid feeder of these claims 1-3 like claim 4 said processing liquid supply 
nozzle It is plurality. Two or more processing liquid supply nozzles concerned It is arranged at the 
approximate circle arc which is a way outside the substrate arranged in said processing location, and 
makes the core of the substrate concerned the center of a circle. For said each processing liquid supply 
nozzle The processing liquid supply pipe which supplies said processing liquid is formed respectively, and 
said each processing liquid supply pipe may be made to be arranged at a radial toward a way outside 
said substrate from each processing liquid supply nozzle. Thus, since the distance between each 
processing liquid supply nozzle and between each processing liquid supply pipe becomes long by 
arranging a processing liquid supply nozzle to an approximate circle arc, and arranging a processing liquid- 
supply pipe to a radial, when moving the processing liquid supply nozzle of 1, it can control that a 
processing liquid supply pipe is contacted and damaged for other processing liquid supply nozzles etc. 
Moreover, since distance takes equal each processing liquid supply nozzle and the lead in a substrate, 
location **** of each processing liquid supply nozzle on the basis of the core of a substrate can be 
performed easily. 

[0014] Said processing liquid feeder has two or more processing liquid supply nozzles. Moreover, two or 
more processing liquid supply nozzles concerned It is a way outside the substrate arranged in said 
processing location, and is arranged together with the shape of a straight line. For said each processing 
liquid supply nozzle The processing liquid supply pipe which supplies said processing liquid is formed 
respectively, and said each processing liquid supply pipe may be arranged centering on the core of the 
substrate concerned toward the way at the radial outside said substrate from each processing liquid 
supply nozzle. Thus, when it has arranged in the shape of a straight line for example, in the direction of 
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X by arranging a processing liquid supply nozzle side by side in the shape of a straight line, each 
processing liquid supply nozzle can be held only by moving a nozzle maintenance means in the direction 
of Y which is the direction of a right angle of the direction of X. That is, maintenance of a nozzle 
maintenance means and release actuation can be carried out quickly and correctly. Moreover, since a 
processing liquid supply pipe is arranged at a radial, in case a processing liquid supply nozzle is moved, 
each processing liquid supply pipe interferes mutually, and it can prevent being damaged. 
[0015] The process which according to invention of claim 6 it is the processing liquid supply approach 
using the processing liquid feeder indicated to claim 4 or 5, and said nozzle maintenance means moves, 
and holds said processing liquid supply nozzle of said position in readiness, The processing liquid supply 
approach that said nozzle maintenance means is characterized by having the process which conveys the 
processing liquid supply nozzle concerned linearly to the central upper part of the substrate arranged 
from said position in readiness in said processing location is offered. 

[0016] Thus, since piping for supplying the processing liquid extended from each processing liquid supply 
nozzle by conveying linearly the processing liquid supply nozzle arranged in the shape of radii at the 
core of said substrate from said position in readiness etc. will be extended from a substrate core to a 
radial, it can prevent that do not interfere with other processing liquid supply nozzles, and the piping 
concerned etc. is damaged or damaged. 

[0017] According to invention of claim 7, it sets to each processing liquid feeder according to claim 1 to 
5. In the core of said processing location The hole is prepared. Down said processing location The light- 
emitting part which emits light upward so that said hole may be passed is formed. For said nozzle 
maintenance means The light sensing portion which receives said light which emitted light is prepared, 
and the processing liquid feeder characterized by having specific equipment which pinpoints the location 
of the core of the substrate arranged in said processing location based on the location where the light 
sensing portion of said nozzle maintenance means received the light from said light-emitting part is 
offered. In addition, the inside of the aforementioned hole is also included down said processing location. 
[0018] According to invention of claim 7, by moving a nozzle maintenance means to have a light sensing 
portion, and making the light from the light-emitting part formed in the lower part section of said 
processing location receive, a nozzle maintenance means is located in the central upper part of a 
processing location, and the exact location of the core of the substrate arranged in the processing 
location can be pinpointed based on the location. By carrying out like this, processing liquid can be 
correctly supplied to the core of a substrate from the processing liquid supply nozzle held for example, 
at the nozzle maintenance means. Moreover, since such so-called alignment is performed using light, 
exact and quick alignment is performed compared with the case where a worker carries out manually 
visually. 

[0019] According to invention of claim 8, in the processing liquid feeder of claims 1-5, the hole is 
prepared in the core of said processing location. For said nozzle maintenance means The laser 
displacement gage which detects said hole of said processing location is formed, and the processing- 
liquid feeder characterized by having specific equipment which pinpoints the location of the core of the 
substrate arranged in said processing location based on the location of said hole which said laser 
displacement gage detected is offered. 

[0020] According to claim 8, a nozzle maintenance means by which the laser displacement gage is 
formed can be moved, and the laser displacement gage concerned can be made to detect the hole of 
the core of a processing location. And the location based on [ said ] substrates can be pinpointed based 
on the location of the nozzle maintenance means when detecting. Therefore, processing liquid can be 
correctly supplied to the core of a substrate from a processing liquid supply nozzle like claim 7. 
Moreover, alignment based on substrates can be performed correctly and quickly. 

[0021] It is this processing liquid feeder according to claim 7 or 8, and you may make it have the specific 
device in which the coordinate of the position in readiness of the processing liquid supply nozzle of the 
arbitration of system of coordinates including said processing location concerned is specified, based on 
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the location of the nozzle maintenance means concerned when said nozzle maintenance means holds 
said processing liquid supply nozzle of the arbitration of said position in readiness like claim 9. Thus, 
from a location when a nozzle maintenance means holds said processing liquid supply nozzle, by 
specifying the coordinate of the position in readiness of the processing liquid supply nozzle of system of 
coordinates including a processing location concerned, the position in readiness concerned is recognized 
and alignment of the position in readiness concerned can be performed. Alignment performed by this 
when a position in readiness shifts by vibration etc. can be performed quickly and correctly. Since other 
positions in readiness are pinpointed when two or more processing liquid supply nozzles are prepared, 
relation between the positions in readiness of each processing liquid supply nozzle is clarified especially, 
and the position in readiness of 1 is pinpointed, the time amount concerning the alignment concerned 
can be shortened sharply. 

[0022] Moreover, in invention of these claims 7-9, you may have image pick-up equipment which carries 
out monitoring of the substrate arranged like claim 10 in said processing location. According to claim 10, 
monitoring of the substrate with which processing liquid was actually supplied is carried out, and when it 
becomes clear that for example, processing liquid is not correctly supplied to the core of a substrate by 
the monitoring, the location of a processing liquid supply nozzle can be adjusted. Even if for example, the 
processing liquid supply nozzle is correctly located in the central upper part of a substrate, when 
processing liquid is not supplied to the exact location on a substrate by this, the location of a 
processing liquid supply nozzle can be adjusted and processing liquid can be made to supply to the 
exact location on a substrate by it. 

[0023] According to invention of claim 1 1, it is the processing liquid supply approach which supplies 
processing liquid to a substrate. Said processing liquid feeder according to claim 1, 2, 3, 4, or 5, So that 
it may pass along a core from a location which has the same configuration as a substrate and is 
different seen from a flat surface The process which arranges said location detecting-element material 
in said processing location before supplying processing liquid to a substrate using the location 
detecting-eiement material which has two light-emitting parts which emit light in the shape of a straight 
line, and two light sensing portions which receive the light which emitted light from this light-emitting 
part, Said processing liquid supply nozzle held at said nozzle maintenance means is moved to the core of 
said location detecting-element material, and the processing liquid supply approach characterized by 
having the process which locates said processing liquid supply nozzle in the location which interrupts 
the light of the shape of two straight line to coincidence is offered. 

[0024] According to claim 11, above-mentioned location detecting-element material is arranged in said 
processing location, a processing liquid supply nozzle is moved to the core of the location detecting- 
element material after that, and a processing liquid supply nozzle is located so that the light of location 
detecting-element material may be made to intercept. And the cutoff location concerned is pseudo- 
**(ed) with a center position, and the center position of the substrate similarly laid in said processing 
location can be pinpointed. By this, a processing liquid supply nozzle can: be correctly moved to the 
central upper part of a substrate, and processing liquid can be correctly supplied to the core of a 
substrate. Consequently, the amount of supply of processing liquid is mitigable. Moreover, since 
alignment based on [ this ] substrates is performed using the location detecting-element material using 
light, compared with the former, it is carried out quickly and correctly. It is effective especially when two 
or more location ****** are especially required. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained. 
Drawing 1 is the top view of the spreading development system 1 which has the resist coater with which 
the processing liquid feeder concerning this invention is used, drawing 2 is the front view of the 
spreading development system 1, and drawing 3 is the rear view of the spreading development system 1. 
[0026] The spreading development system 1 receives the spreading development system 1 from the 
exterior per cassette in 25 wafers W, as shown in drawing 1 . with the cassette station 2 which carries 

-8- 



out carrying-in appearance or carries out carrying-in appearance of the wafer W to Cassette C The 
processing station 3 which comes to carry out multistage arrangement of the various processors which 
perform predetermined processing to single wafer processing in a spreading development process, It has 
the configuration which connected to one the interface section 4 which delivers Wafer W between the 
aligners which are adjoined and formed in this processing station 3, and which are not illustrated. 
[0027] At the cassette station 2, two or more cassettes C can be freely laid [ the position on the 
cassette installation base 5 used as the installation section ] in the direction (the vertical direction in 
drawing 1 ) of R at a single tier. And the transportable wafer conveyance object 7 is established free 
[ migration ] along the conveyance way 8 to this cassette array direction (the direction of R), and the 
wafer array direction (Z direction; the direction of a vertical) of the wafer W held in Cassette C, and it 
can access now alternatively to each cassette C. 

[0028] The wafer conveyance object 7 is equipped with the alignment function which performs alignment 
of Wafer W. This wafer conveyance object 7 is constituted so that it can access also to the extension 
equipment 32 which belongs to 3rd processor group G3 by the side of the processing station 3 so that it 
may mention later. 

[0029] The main transport device 13 is formed in that core, various processors are arranged around this 
main transport device 13 multistage, and the processor group consists of processing stations 3. In this 
spreading development system 1, four processor groups G1 and G2, G3, and G4 are arranged, and the 
1st and 2nd processor groups G1 and G2 are arranged at the transverse-plane side of the development 
system 1, 3rd processor group G3 adjoins the cassette station 2, and is arranged, and the 4th processor 
group G4 adjoins the interface section 4, and is arranged. The 5th processor group G5 furthermore 
shown with the broken line as an option can be separately arranged to a tooth-back side. Carrying-in 
appearance is possible for said main transport device 13 in Wafer W to these processor groups G1, G3, 
and the various processors that are arranged G4 and G5 and that are mentioned later. In addition, the 
number of processor groups and arrangement change with classes of processing performed to Wafer W, 
and with [ the number of processor groups ] one [ or more ], there may be four. [ no ] 
[0030] By the 1st processor group G1, as shown, for example in drawing 2 , the resist coater 17 with 
which it had the processing liquid feeder concerning the gestalt of this operation and which applies 
resist liquid to Wafer W, and the processing equipment 18 which carries out the development of the 
wafer W after exposure are arranged sequentially from the bottom in two steps. In the processor group 
G2, the resist coater 19 and processing equipment 20 are similarly accumulated on two steps 
sequentially from the bottom. 

[0031] In 3rd processor group G3, as shown, for example in drawing 3 , the post baking equipment 35 
and 36 grades which perform heat-treatment after the adhesion device 31 for raising fixable [ of the 
cooling equipment 30 and resist liquid which carry out cooling processing of the wafer W, and Wafer W ], 
the extension equipment 32 which makes Wafer W stand by, the Puri ovens 33 and 34 who dries the 
solvent in resist liquid, and a development have put on seven steps sequentially from the bottom. 
[0032] By the 4th processor group G4, cooling equipment 40, the extension cooling equipment 41 which 
makes the laid wafer W cool naturally, extension equipment 42, cooling equipment 43, the postexposure 
ovens 44 and 45 that perform heat-treatment after exposure processing, post baking equipment 46, and 
47 grades are accumulated on eight steps sequentially from the bottom, for example. 
[0033] The wafer conveyance object 50 is formed in the center section of the interface section 4. This 
wafer conveyance object 50 is constituted so that migration of the direction (the vertical direction in 
drawing 1 ) of R and a Z direction (perpendicular direction) and rotation of the direction (hand of cut 
centering on the Z-axis) of theta may be performed free, it is accessed to the extension cooling 
equipment 41 belonging to the 4th processor group G4, extension equipment 42, the circumference 
aligner 51, and the aligner that is not illustrated, and it is constituted so that Wafer W may be conveyed 
to each. 

[0034] Next, the configuration of the resist coater 17 mentioned above is explained in detail. Drawing 4 

-9- 



is the explanatory view of the longitudinal section showing the outline of the resist coater 17, and 
drawing 5 is the explanatory view of the cross section of the resist coater 17. 

[0035] A top face is evenly formed in the center section of the resist coater 17, and the spin chuck 60 
which carries out adsorption maintenance is formed in the predetermined processing location S in Wafer 
W. As shown in drawing 5 , it is located at the core of a spin chuck 60, and hole 60a recognized as a 
core of the wafer W held in the processing location S on a spin chuck 60 is prepared in the center 
section of the spin chuck 60. As shown in drawing 4 , the drive 61 whose vertical movement and rotation 
of this spin chuck 60 are enabled is formed in spin-chuck 60 lower part, in case Wafer W is rotated with 
the predetermined number of rotations in case resist liquid is applied to Wafer W, or Wafer W is laid on a 
spin chuck 60, it is made to move up and down, and it is sufficient and a spin chuck 60 has come be 
made. 

[0036] As this periphery is surrounded, the annular cup 62 the top face carried out [ the cup ] opening 
is formed, adsorption maintenance is carried out on a spin chuck 60, in the method of the outside of a 
periphery of a spin chuck 60, the resist liquid which fell from the wafer W which rotated according to the 
centrifugal force is caught, and surrounding equipment is polluted. Moreover, the drain pipe 63 which 
carries out the effluent of the resist liquid which fell from the wafer W concerned is formed in the pars 
basilaris ossis occipitalis of a cup 62. 

[0037] It is the method of the outside of a periphery of a cup 62, and the position in readiness T which 
makes the resist liquid supply nozzle for supplying resist liquid to the wafer W mentioned later stand by 
is established in the direction of X negative direction (left in drawing 4 and drawing 5 ) side. The nozzle 
box 64 which can make Plurality 66a, 66b, 66c, and 66d, for example, four resist liquid supply nozzles, 
stand by is established in the position in readiness T concerned. It is made for four crevices 64a, 64b, 
64c, and 64d of the shape of a resist liquid supply nozzles [ 66a-66d ] appearance and isomorphism to 
meet a nozzle box 64 at the periphery of a cup 62. It is formed in the shape of radii, and two or more 
resist liquid supply nozzles 66a-66d can be arranged in the shape of radii, and it can be made to stand 
by by making the crevices 64a, 64b, 64c, and 64d concerned receive the resist liquid supply nozzles 66a, 
66b, 66c, and 66d now. 

[0038] Here, the resist liquid feeder 65 for supplying resist liquid at the wafer W by which adsorption 
maintenance was carried out and which was carried out is explained to a spin chuck 60. 
[0039] The resist liquid feeder 65 has the transport device 67 which conveys four resist liquid supply 
nozzles 66a-66d and the resist liquid supply nozzles 66a-66d concerned as shown in drawing 6 . 
[0040] Resist liquid supply nozzle 66a is fabricated by a configuration whose acceptance to the crevices 
64a-64d of the nozzle box 64 which the appearance mentioned above as shown in drawing 7 is attained, 
for example, an abbreviation rectangular parallelepiped configuration. Delivery 68a which carries out the 
regurgitation of the resist liquid is prepared in the lower part of resist liquid supply nozzle 66a. Moreover, 
supply pipe 69a which supplies resist liquid in resist liquid supply nozzle 66a is connected to the side 
face of resist liquid supply nozzle 66a, the resist liquid from the source of supply of the resist liquid 
which is not illustrated is supplied in resist liquid supply nozzle 66a, and it has come to be able to carry 
out the regurgitation from delivery 68a. Supply pipe 69a is arranged toward the way at the radial the 
outside by the side of the position in readiness T of a cup 62 from resist liquid supply nozzle 66a, as 
shown in drawing 5 , and it is constituted free [ migration in the direction of a radial concerned ] with 
migration of resist liquid supply nozzle 66a. In addition, temperature control tubing with which 
temperature tone water saving for adjusting the temperature of resist liquid flows and which is not 
illustrated is formed in the periphery section of supply pipe 69a, and after adjusting resist liquid to 
predetermined temperature, it can supply on Wafer W. 

[0041] Acceptance section 70a for a transport device 67 to hold the resist liquid supply nozzle 66a 
concerned is prepared in the upper part of resist liquid supply nozzle 66a. Acceptance section 70a is a 
closed-end hole of the predetermined depth which goes caudad from the top face of resist liquid supply 
nozzle 66a, and seen from a flat surface, it is fabricated by the circle configuration and it can insert now 

- 10- 



the insertion section 87 of a transport device 67, the shape of for example, a cylinder, mentioned later. 
In addition, since an other resist liquid supply nozzles [ 66b 66c, and 66d ] configuration and 
arrangement of supply pipes 69b, 69c, and 69d are the same as resist liquid supply nozzle 66a and 
supply pipe 69a, explanation is omitted. 

[0042] On the other hand, a transport device 67 supports the nozzle attachment component 75 holding 
the resist liquid supply nozzles 66a-66d, and the nozzle attachment component 75 concerned, as shown 
in drawing 6 , and it has the arm section 76 whose migration is enabled. 

[0043] The arm section 76 consists of a pedestal 77, an arm vertical section 78 extended to a Z 
direction on the pedestal 77 concerned, and an arm horizontal level 79 extended from the tip of the arm 
vertical section 78 concerned in the direction (horizontal direction perpendicular to the direction of X) of 
Y. The pedestal 77 is constituted for the rail 80 top extended in the direction of X in accordance with 
the side attachment wall of the resist coater 17, enabling free migration, as shown in drawing 5 and 
drawing 6 , and the transport device 67 is flexibly movable to the direction of X by this. 
[0044] The arm vertical section 78 has the cylinder which works in the vertical direction, and the arm 
vertical section 78 is elastic at the Z direction. The nozzle attachment component 75 supported by this 
at the arm section 76 is freely movable to a Z direction. Moreover, in casing 79a of the arm horizontal 
level 79, the driving belt 81 extended in the direction of Y as shown in drawing 8 is formed. The slider 82 
is fixed and formed in the driving belt 81, and the nozzle attachment component 75 is being further fixed 
to this slider 82. The driving belt 81 concerned is hung between the driving pulley 83 prepared in the 
both ends of the arm horizontal level 79, and the follower pulley 84, and a driving pulley 83 is rotated 
normally and reversed by the rotation drive motor 85. By this configuration, a driving belt 81 drives and 
the nozzle attachment component 75 fixed to the slider 82 is flexibly movable to the direction of Y. 
[0045] It is attained, the migration ease, i.e., the three-dimensions migration, to X, Y, and a Z direction of 
the above configuration to the nozzle attachment component 75. Moreover, drive control of each 
direction is performed by the control unit 86. In addition, a control unit 86 pinpoints the target position 
on the basis of the home location of a transport device 67, and controls it to move the nozzle 
attachment component 75 to the target position concerned. 

[0046] On the other hand, the convex insertion section 87 caudad extended as shown in drawing 9 is 
formed in the lower part of the nozzle attachment component 75. As mentioned above, the insertion 
section 87 is fabricated in the shape of a cylinder, and insertion of it is attained at acceptance section 
70of resist liquid supply nozzle 66a a. In the peripheral face of the insertion section 87, when inserted in 
said acceptance section 70a, two or more press sections 88 whose press of the wall of acceptance 
section 70a is enabled are formed, and can hold resist liquid supply nozzle 66a by this press. Moreover, 
pneumatic piping which is not illustrated for example, in the insertion section 87 is connected, and press 
of the press section 88 is performed when ****** 88 projects in the method of outside with the 
pneumatic pressure from pneumatic piping concerned. In addition, instead of pneumatic pressure, 
magnetism may be used and receipts and payments of the press section 88 may be performed. In this 
case, a polar switchable electromagnet is formed in the interior of the insertion section 87, and the 
permanent magnet with which the polarity was fixed to the press section 88 is used. And by changing 
the polarity of the electromagnet of the insertion section 87 interior, the permanent magnet of the press 
section 88 is repelled or attracted by the electromagnet concerned, and receipts and payments of the 
press section 88 are attained. Moreover, the electromagnet in which ON of magnetism and OFF are 
possible is formed in the insertion section 87 interior, and the material which has magnetism in the press 
section 88 is used, and you may make it prepare the elastic body further energized in the protrusion 
direction in the press section 88, for example, a spring. When an electromagnet is OFF, it is made to be 
projected by the press section 88 by the energization concerned in this case. And by turning ON an 
electromagnet, the press section 88 resists the energization concerned, and is attracted, and the press 
section 88 enters in the insertion section 87. The press section 88 is constituted possible [ receipts and 
payments ] by this. 
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[0047] Light is emitted in a laser beam to Z direction down, and the laser displacement gage 89 which 
detects hole 60a of spin-chuck 60 center section is formed in the inferior-surface-of-tongue core of 
the insertion section 87. The detection result of the laser displacement gage 89 is constituted by the 
control unit 86 shown in drawing 6 as specific equipment at ready-for-sending ability, and can pinpoint 
now correctly the center position of the wafer W laid from said detection result in the location S of the 
core of hole 60a of a spin chuck 60, i.e., a processing location, in a control unit 86. 
[0048] Next, an operation of the resist coater 17 constituted as mentioned above is explained with the 
process of the photolithography process performed by the spreading development system 1. 
[0049] First, the wafer conveyance object 7 picks out one unsettled wafer W from Cassette C, and it 
carries in to the adhesion device 31 belonging to 3rd processor group G3. In this adhesion device 31, the 
wafer W to which adhesion reinforcements, such as HMDS which raises adhesion with resist liquid, were 
applied is conveyed by the main transport device 13 cooling equipment 30, and is cooled by 
predetermined temperature by it. Then, Wafer W is conveyed by the resist coater 1 7 and 1 9. 
[0050] And sequential conveyance of the wafer W with which the resist film was formed on Wafer W is 
again carried out by the main transport device 13 at the Puri oven 33 or 34, and extension cooling 
equipment 41, and predetermined processing is performed. 

[0051] Subsequently, Wafer W is picked out from extension cooling equipment 41 with the wafer 
conveyance object 50, and is conveyed by the aligner (not shown) through the circumference aligner 51. 
The wafer W which exposure processing ended is conveyed by extension equipment 42 with the wafer 
conveyance object 50, further, sequential conveyance is carried out by the main transport device 13 
with the postexposure oven 44 or 45, processing equipment 18 or 20, the post baking equipments 35, 36, 
and 46 or 47, and cooling equipment 30, and predetermined processing is performed in each equipment. 
Then, through extension equipment 32, with the wafer conveyance object 7, Wafer W is returned to 
Cassette C and a series of predetermined spreading developments end it. 

[0052] Next, an operation of the resist coater 17 mentioned above is explained in detail. First, before 
resist spreading processing of Wafer W is started, the nozzle attachment component 75 is made to scan 
on a spin chuck 60, and the laser displacement gage 89 is made to detect hole 60a in the phase of 
mechanical and electric accommodation of the resist coater 17. And the information on the detection 
concerned is transmitted to a control unit 86, and the location P where the laser displacement gage 89 
detected hole 60a is pinpointed in a control unit 86. In a control device 86, this location P is recognized 
as a center position of the wafer W laid in the processing location S on a spin chuck 60, and location 
data are memorized. When moving the nozzle attachment component 75 to the center position of Wafer 
W henceforth, the instruction moved to a location P based on the memorized location data concerned is 
issued. 

[0053] If resist spreading processing is started, the wafer W which the last process ended first will be 
carried in by the main transport device 13 in the resist coater 17. And Wafer W is received and passed 
to the spin chuck 60 which went up beforehand and was standing by, and adsorption maintenance is 
carried out in the predetermined processing location S on a spin chuck 60. If Wafer W is held on a spin 
chuck 60, a transport device 67 will move in the direction of X, and the nozzle attachment component 
75 will be moved to the nozzle box 64 upper part. At this time, it is moved to the location of the resist 
liquid supply nozzle 66a upper part which the nozzle attachment component 75 is moved also in the 
direction of Y by the driving belt 81, for example, is standing by by crevice 64a of a nozzle box 64. Next, 
the nozzle attachment component 75 descends to a Z direction, and the insertion section 87 of the 
nozzle attachment component 75 is inserted in acceptance section 70of resist liquid supply nozzle 66a a. 
And air flows in the insertion section 87, the press section 88 presses the wall of said acceptance 
section 70a, and the nozzle attachment component 75 holds resist liquid supply nozzle 66a. 
[0054] Resist liquid supply nozzle 66a held at the nozzle attachment component 75 is moved by the 
transport device 67 to said location P of the central upper part of Wafer W. At this time, resist liquid 
supply nozzle 66a is linearly moved from a position in readiness T to a location P. Then, rotation of a 
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spin chuck 60 is started and Wafer W rotates at a predetermined rotational frequency. Next, 
predetermined time supply of the resist liquid of the specified quantity is carried out toward a wafer W 
core from delivery 68of resist liquid supply nozzle 66a a, and the predetermined resist film is formed on 
Wafer W. 

[0055] If the resist liquid of the specified quantity is dropped and the resist film is formed on Wafer W, 
again, it will be linearly moved to a position in readiness T by the transport device 67, and resist liquid 
supply nozzle 66a will be returned to crevice 64a of a nozzle box 64. 

[0056] On the other hand, the wafer W with which the resist film was formed goes up by the spin chuck 
60, and is received and passed to the main transport device 13 from a spin chuck 60. And it is conveyed 
by the Puri oven 33 with which degree process is performed from the resist coater 17, and resist 
spreading processing is completed. 

[0057] In addition, if the following wafer W is conveyed in the resist coater 17, as mentioned above, 
resist spreading processing will be performed, but when a change of a recipe etc. is made, other resist 
liquid supply nozzles, for example, resist liquid supply nozzle 66b, are used, choosing it similarly. 
[0058] Since the three-dimensions migration of the nozzle attachment component 75 was attained by 
enabling migration of the nozzle attachment component 75 also in the direction of Y according to the 
gestalt of the above operation, fine adjustment of the location of the nozzle attachment component 75 
and fine adjustment for locating resist liquid supply nozzle 66a at the wafer W core especially can be 
performed suitably. Therefore, compared with the time of the resist liquid breathed out from resist liquid 
supply nozzle 66a being exactly supplied to the core of Wafer W, and not being supplied to the core of 
Wafer W, regurgitation time amount becomes short and can mitigate the amount of supply of the part 
resist liquid. 

[0059] Moreover, since it can control that supply pipe 69a extended from resist liquid supply nozzle 66a 
by conveying linearly toward the location P based on wafer W contacts other resist liquid supply nozzle 
66b, supply pipe 69b, etc. in case the resist liquid supply nozzles 66a-66d are arranged in the shape of 
radii and resist liquid supply nozzle 66a is conveyed, breakage of supply pipe 69a by the contact 
concerned etc. can be prevented. 

[0060] Moreover, since the laser displacement gage 89 is formed in the insertion section 87 of the 
nozzle attachment component 75, hole 60a of a spin chuck 60 is detected before resist spreading 
processing and the location P of hole 60a was pinpointed based on the detection result, the actual 
location P P of hole 60a, i.e., the location of the core of Wafer W, can be known. Therefore, when the 
location based on [ actual ] wafer W has shifted from the location on a design, the location P of the core 
of Wafer W can be pinpointed correctly, and resist liquid supply nozzle 66a can be exactly moved to the 
wafer W core upper part. 

[0061] Although the nozzle attachment component 75 held resist liquid supply nozzle 66a with the 
gestalt of the above operation when the press section 88 of the insertion section 87 of the nozzle 
attachment component 75 pressed the wall of acceptance section 70a of resist liquid supply nozzle 66a 
You may maike it hold by making said press section 86 into a lobe 90, as shown in drawing 10 , forming 
the stop section 91 in the wall of said acceptance section 70a, and making said stop section 91 stop 
said lobe 90. The stop section 91 is formed by establishing the ring-like slot 92 in the wall of for 
example, acceptance section 70a. Also by this, maintenance of resist liquid supply nozzle 66a of the 
nozzle attachment component 75 is attained by receipts and payments of a lobe 90. 
[0062] Moreover, although pinpointing of the location based on [ before resist spreading processing is 
started ] wafer W was performed with the gestalt of the above operation using the laser displacement 
gage 89, other means may perform. Hereafter, other means are explained. 

[0063] first, it is shown in drawing 1 1 — as — the hole of a spin chuck 60 — forming a light-emitting 
part 95 in 60a, and forming a light sensing portion 96 in the core of the lower limit section of the nozzle 
attachment component 75 is proposed. The LED light and the laser beam by light emitting diode are 
used for the light source of the light-emitting part 95 concerned. At this time, the light-receiving 
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information on a light sensing portion 96 is inputted into a control unit 86, and is memorized, and the 
location where the light sensing portion 96 received a laser beam or LED light in the control unit 86 
concerned is pinpointed. And in case the center position of Wafer W is pinpointed, by making the nozzle 
attachment component 75 scan, a light sensing portion 96 is made to receive light, and the location P of 
the core of the wafer W which is the core of a spin chuck 60 and is held using the light-receiving 
information at a spin chuck 60 is pinpointed. Also in this case, since the location P of the core of Wafer 
W is pinpointed, resist liquid supply nozzle 66a can be moved to the exact location P on Wafer W, and 
resist liquid can be exactly supplied to the core of Wafer W. 

[0064] Next, the approach of pinpointing the center position of Wafer W is proposed using the dummy 
wafer D as location detecting-element material which has the same configuration as Wafer W. in such a 
case — for example, — a dummy — a wafer — D — drawing 12 — ( — a — ) — ( — b — ) — being 
shown — as — a dummy — a wafer — D — a core — a passage — X — a direction — light — sending 
— a light-emitting part — it is — being coherent — a laser beam — sending — laser — a light- 
emitting part — 100 — a dummy — a wafer — D — a core — a passage — Y — a direction — light — 
sending - — a light-emitting part — it is — a laser beam — sending — laser — a light-emitting part — 
101 — preparing — having . The light sensing portion 102,103 which receives the laser beam which 
furthermore emitted light from each laser light-emitting part 100,101, respectively is formed. Therefore, 
the amount of [ of the beams of light M and N which emit light in the shape of a straight line ] 
intersection becomes a part for the core of the dummy wafer D. When a laser beam is intercepted and it 
does not receive a laser beam, each light sensing portion 102,103 is constituted so that the optical 
cutoff information can be transmitted to a control unit 86. In addition, beams of light M and N do not 
necessarily need to cross on the same flat surface that what is necessary is just to cross on the core 
of the dummy wafer D, when it sees from a flat surface. 

[0065] And in case the center position of Wafer W is pinpointed, the dummy wafer D is first laid in the 
processing location S on a spin chuck 60. Next, the dummy wafer D top is moved in the direction of X 
for the nozzle attachment component 75 holding resist liquid supply nozzle 66a. In this case, it adjusts 
perpendicularly so that the arm section 76 which has supported resist liquid supply nozzle 66a 
beforehand may be moved perpendicularly suitably, and the lower limit of resist liquid supply nozzle 66a 
may not contact the front face of the dummy wafer D and it may become a location below beams of 
light M and N. And when resist liquid supply nozzle 66a passes the X coordinate of the core of the 
dummy wafer D, the laser beam of the direction of Y is intercepted temporarily, and the cutoff 
information is transmitted to a control unit 86 from a light sensing portion 103. As shown in drawing 12 
(b), since there is fixed width of face d, in a control unit 86, the X coordinate of the core of the dummy 
wafer D can be specified as resist liquid supply nozzle 66a by computing the middle location of the 
location where a laser beam began to be intercepted, and the location intercepted no longer. The Y 
coordinate of the core of the dummy wafer D can be specified by moving the resist liquid supply nozzle 
66 in the direction of Y, and making the laser beam of the direction of X similarly intercept. Therefore, 
the location which is intercepting both beams of light M and N to coincidence is a part for the core of 
the dummy wafer D. 

[0066] Thus, the location P of the core of the wafer W when the usual wafer W is laid in the 
predetermined location S can be pinpointed by pinpointing the center position of the dummy wafer D. 
Moreover, if resist liquid supply nozzle 66a is moved to the location which intercepts beams of light M 
and N to coincidence as mentioned above, since resist liquid supply nozzle 66a can be easily located in 
the location P of the core of the dummy wafer D, i.e., the core of Wafer W, it is possible to draw the 
regurgitation location of right resist liquid easily. In addition, the LED light which used not only laser but 
light emitting diode may be used for a light-emitting part. 

[0067] Although he was trying to pinpoint only the location P of the core of the wafer W laid in the 
processing location S on a spin chuck 60 with the gestalt of the above operation, you may make it 
pinpoint the position in readiness T of resist liquid supply nozzle 66a. The insertion section 87 of the 
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nozzle attachment component 75 is made to insert in acceptance section 70of resist liquid supply 
nozzle 66a which is standing by in such case, for example, crevice 64a, a manually. And the location of 
exact crevice 64a can be pinpointed by recognizing the location of the nozzle attachment component 75 
at this time with the control unit 86 as a specific device. If the location of crevice 64a is pinpointed, the 
location of a nozzle box 64 is pinpointed and the location of a position in readiness T can be pinpointed. 
[0068] the case where the location of a nozzle box 64 shifts delicately from the location on a design by 
carrying out like this — also setting — the location where a position in readiness T is exact — it can 
know — t he nozzle attachment component 75 — the resist liquid supply nozzle 66 — a-66d can be held 
suitably. 

[0069] Moreover, resist spreading processing of Wafer W is started, and after resist liquid is supplied on 
Wafer W, it may be made to carry out monitoring of the wafer W. As shown in drawing 13 in this case, 
CCD camera 105 as image pick-up equipment is set up above the resist coater 17. and — the case 
where carry out monitoring of the wafer W with which resist liquid was supplied, and resist liquid is not 
strictly supplied to the core of Wafer W — the location of resist liquid supply nozzle 66a — tuning 
finely . By carrying out like this, resist liquid is correctly supplied to the core of Wafer W, and few 
quantification of resist liquid is attained. 

[0070] In the above mentioned gestalt of operation, although the resist liquid supply nozzles 66a-66d 
were arranged in the shape of radii in the nozzle box 64, as shown in drawing 14 , the resist liquid supply 
nozzles 66a-66d may be arranged in the shape of a straight line. 

[0071] In the example shown in drawing 14 , the resist liquid supply nozzles 66a~66d are arranged in in 
the shape of a straight line along the direction of Y. Moreover, each the resist liquid supply nozzle 66a- 
66d itself is arranged towards Core Q at the radial. That is, each resist liquid supply nozzles 66a-66d are 
turned to Core Q. In connection with it, supply pipes 69a-69d are also arranged towards the outside at 
the radial. 

[0072] In case according to such an example of a nozzle configuration the nozzle attachment 
component 75 releases a certain resist liquid supply nozzle and other resist liquid supply nozzles are 
subsequently held, justification of the direction of X is unnecessary and can carry out actuation which 
starts quickly and correctly and which is released and held. Even in this case, since it has been arranged 
towards Core Q at the radial and each supply pipes 69a-69d are also located in a line with the radial 
towards the outside, not both supply pipe 69a-69d collides and damages each the resist liquid supply 
nozzle 66a-66d itself in the case of said actuation released and held. 

[0073] Although the gestalt of the above operation was about the resist liquid feeder used for a resist 
coater, it is applicable also to the equipment which supplies other processing liquid, for example, a 
developer. Moreover, it is applied also to the processing liquid feeder of substrates other than Wafer W, 
for example, a LCD substrate. 
[0074] 

[Effect of the Invention] Since according to claim 1 - claim 1 1 the location of a processing liquid supply 
nozzle is fine-adjusted and processing liquid can be correctly supplied centering on a substrate, the 
amount of the processing liquid by which part use is carried out is mitigated, and a cost cut is achieved. 
Moreover, the activity which was being done manually conventionally can be made to automate using the 
function in which three-dimensions migration of a nozzle maintenance means is free, and the accuracy 
of an activity and quick nature improve. 

[0075] Since the location based on [ actual ] substrates can be pinpointed according to claim 7 - claim 
11, when the location based on substrates shifts from the location on a design by vibration etc., 
centering on a substrate, processing liquid can especially be supplied correctly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the outline of the spreading development structure of a system 
which has the resist coater equipped with the resist liquid feeder concerning the gestalt of operation of 
this invention. 

[Drawing 2] It is the front view of the spreading development system of drawing 1 . 
[Drawing 3] It is the rear view of the spreading development system of drawing 1 . 
[Drawing 4] It is the explanatory view of the longitudinal section of a resist coater. 
[Drawing 5] It is the explanatory view of the cross section of the resist coater of drawing 4 . 
[Drawing 6] It is the perspective view showing the outline of a resist liquid feeder. 
[Drawing 7] It is the perspective view showing the outline of a resist liquid supply nozzle. 
[Drawing 8] It is the perspective view showing the outline of the arm horizontal level of a transport 
device. 

[Drawing 9] It is the perspective view showing the outline of a nozzle attachment component. 

[Drawing 10] A nozzle attachment component is the explanatory view of the longitudinal section showing 

other examples holding a resist liquid supply nozzle. 

[Drawing 1 1] It is the perspective view showing other means for specifying the core of the wafer laid on 
a spin chuck. 

[Drawing 1 2] The example of a configuration of a dummy wafer is shown, drawing 12 (a) is a top view 
an d drawing 12 (b) is a side elevation. 

[Drawing 13] It is the explanatory view of the longitudinal section of the resist coater at the time of 
having a CCD camera. 

[Drawing 14] It is the top view showing the situation inside [ in the case of having arranged the resist 
liquid supply nozzle in the shape of a straight line ] a resist coater. 

[Drawing 1 5] It is the explanatory view showing the outline of the conventional resist liquid feeder. 

[Description of Notations] 

1 Spreading Development System 

17 Resist Coater 

64 Nozzle Box 

65 Resist Liquid Feeder 
66a-66d Resist liquid supply nozzle 
67 Transport Device 

69a-69d. Supply pipe 

75 Nozzle Attachment Component 

76 Arm Section 

78 Perpendicular Arm Section 

79 Level Arm Section 

80 Rail 

81 Driving Belt 
P Location 

T Position in readiness 
W Wafer 
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»»S*t;'- 2o©EJMfc03fcSrlHl^ka<5ttgfcil(rE 

[0 0 0 1 ] 

'tw«ya«tti6*jsfeK:iBi-5. 

[0 0 0 2] 

a. ^^^ic^^-^srarat-f 5«*«ia. «3t«o^ 
[0003] ±Ei"v?*>&**&af4. affi-u^htt 

^g{c4oTfT^5) 0 hM*i$gt-(4, 
Mitfil 5{C^i-4 5t"U'v ! ^ K^W^B#(C!7^/> 

*«WLia<ES*sfcii>o^tr^-*'s'^ i 2 ot, ^ 

u-^ hSWIS/X/n 2 1 1, Z<ovi?x httttl&y 
so X;H2 1 ^«}$ L«Kit1-5l^ii^g 122i *SRrt 
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[0004] mmmm 122a, x,v 

1 2 1 £ * 9 Ttf 5 <£ 5 bx&if y x^ws&gB 

Itl23i, ^royX/V^^Wl 2 3*5g)3t$JxTl/N 
5T-^gf5 1 2 4 ifc^bX^So T-AgB.l 2 4fi, 

x?. evft 7^12 o©ffiy;£xx;£ft{£#tf3 u-a- 1 

2 5 Ji?r^W)SffitC^$tbT^-5o S-tc, 

2 4fi, Z^fi^fc^tbllftK^^XI,^,, 7-A 
§B1 2 4^^^/>c»4 l 'C.''±*'»-^»)bfc^lc, /X/Hfc 

/ XMSiMrFglM* 1 2 3ttT — Agpi 2 4KB££;h,XlS: 
ltt>*lXV^ 0 

[0 0 0 5] itufEUv^* X;V 121li, ;x 

/Hft*WB*t 12 3 tu-Stute, * t°>-^^ s> ^ 1 

2 O-fiO^ld-fie-f 5 J X/Ptfi' y?^126 X#*l bXV* 
•5. 1 2 6fi, Y^ffl^KlgSX 

foS. ^bX, Uv 5 * MS^/X;H 2 1 
ggUlfi, /X/v^y^^. 1 2 6^Y^r^^illL-C, & 
W*. YWiWife; X/v 1 2 1 «VX;H)t 
ttfl- 1 2 3 ©T#K#»rf 5 i 5 K bXV\fc„- . 

[0 0 0 6] LfcdSoT, VS** hfc#§S«T? 

»±, T-Ag|512 4#X, Z*-|^tC^l!)-r5r iM-to 
X, /X/HHWWl 2 3^7 X/V/ff * * 1 2 6X# 
«LTV^^ F»^/X;H 2 l^jfL, 
Uv** htSt**&/X/H 2 1 ^^N+'fr-Lzfr^X^f!) 

[0 0 0 7] 

[«W«s»ftL±5it5SIB] U&»L*#e>,- /Xa< 
fiMSSMtl 2 3^T-i»g|5 1 2 4t-g]^$nt:lS;tt?>^ 
tl^fcft, fcb/X/MfcffgpWl 2 3l;i{5fMf $*VC^ 
2>W^;* h»f&/X;H 2 1 ^^etffl^HfcUv 5 ^ I- 

x^Hft»ffl^ i 2 3 Yjjfaizmm.-rz> ri« 5 
x # * fc. r © j: 5 m , j x^&nmt i2 3<oa 

B£$tp&x#-ric, i?x^©tW:u^ hm&mz 

[0 0 0 8] *>A»5j£fcfl&*Tifc3ft;/fc'b© 
Xfc!9, US** h^fejiS/X^ri^nlUJ^ftSI/v 7 ;* h 

J: 5 fc^ar«tt*&y X/KD{fc« 
[0 0 0 9] 



4 

WEffiaRWft/ X^Sr«»eSE*y XyHR^SS:*- 

tt-c*J9, *(riE>'X/i^ft»#gktt, ££fcflf 
& $ *vc ^ 5 r t t -r z> ummwi&&n&im £ 

[ooio] rrai^ic, / X/\W.ft^WL*=&7mWi 
$tf|fip bX, »a«SrS«±©a9I*:ffilt»=iEflfcJc«|& 

&/X/V(D#$bXl>5teS£#JS1-.5, t^^Sffilt 
ttibfcffSHfcfc, /X/P^#ISSrHjSfc7c»c#t!i$ 

[0 0 1 1] ^5f»*3SlO^BJ^*J^T, ff*:3a2 

20 (0j:5K:ffilByX/Hft«F*aK:tt, WtM&WW hftX 
43 9, IWEteaWWI&yXyufcW:. mfl5#ASB* s ffA^ 

V \ . 2 J;^(i, / XA^M*#a©lf A«B©Jf JE 
tt^«UWK0Mfty X/KOS«ttS:i*9fl!l*»feWi-- t K J: 

.-ox, /x/i^*^a^*aa«iifets/x/usr«»u, w 

-tiKX-oX, *aatttt»yX/vSrSEift-t-5B!lO#«l*s 

[0012] «*«3©«t5^Krfisyx^^# 
atcti, ffiAM&Bnbtix&v, tt.ia*aa«tt«/x 

5«lh«5Sr*ri-5i5tLT<>J:i\ if *JJ3 

tf, y x*flMe^»©!f A»©»m»*s^ffi b. «ia?s 

X/w©*»»(0«jtSl!:«ih-*iT,a 
T, yX^^#a^^a^«^/X;vSr^b, huIE 

««»/X/i'Sr»JH-5wi:*ST*#5. rixfcioT, 
feafffttt y X^oXiftSrffiB fcff 5 r. i dSX# 5. 4 
fc, 2 fcJfc^-C, fiilhWiSfca/tft, 

fg^im/ X^S: J: 5 5S^fc^-T5 C t ^x 

[0013] 1 ~ 3 <z>&tmmm%mmz 

*3V>X, if5R«4©J:5tMfa«ia?S^/X/Hi, « 

ftfcot, S3g«»©*aa»i5«isy x^vtt, wie^a 

so ^n^t-f 5H&P33flH*^E!l$^X*5!?, HufE#^a?R 
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£*i,545lcLTt>4<,\ r©4 5fc. ««/X 
^tt^-frfc^ic, iaattttjMF^flioteaftWiie/x/u 

It ». X&© t>'<6lR trSV t "f-5 &Aatttti& / X/ko 

[0014] *fc, itrcte9%tft£i£Btt. *aaf&&*& 
yx/wsra»*L, si^R^teattfM&^x/wi, sn 

jRmSfe^T?EfllS^-c*i9, WIE#toajRttii&/X/v^ 
(4, IWB«^*Sr«t»i-S»a»«l&*as#*K»tbix 

t striE^-ftia^^fi, *»a»«*&/x/ud» 

h LT»clt^iwBBe$tuT^Tt. 4v\, r©4'5lw&a 
^«S/X/vSriEi»ilft|cM'<XlSB-t--5r fe, 09*. if 
X#ftK:il3MKfc:E«Lfc»fr. /XA^sa*#aSrX* 

««f&/X^Sr«t*-t-5it*s-C#5 0 1"/«e^*>. /X 

/wflM**a©ff4*. y y -*ttfis*ffl«a*o:£*fc3«fc 

-e, »3««iie/X/Mfc»»S*;5Rfc, #*aai£tt*S 
[0 0 15] §1*316 ©38^1;: 4*uf4\ !S#ig4Xf4 5 

or, *HK>x/ufia*#«as««bu Mls#«te«©Bfr 
3EteaSS«ite / X^*&ft1r SiSi, WIS / X/w&# 

tea&BKEB $ ;h,fcg4£© «H*±#fcS4ftWK:tRi£1- 
[0 0 16] ;:©4 5 ic, RaifcRKE«$*bfc*aa«tt 

& y X/u«mtrE#«{fcBa» h URESIS© * i^E»«)t 

mm *m®-r 5 tc & ©e* mm f h &ktvt \z 

10 0 17] »*97«DJ8ifiKJ:iitf, m*mi~5\z 
!B«©**aa*«itS3SitKJ3^T, t&E*fta(fc«©4>«c> 

K»tfe*u-c*}9. mrE/x/wfiy^^afctt, miB»3t$ 



5 

tt, ittrEftrtt-^snSo 
[0 0 18] »*qi7©*WK:J:^tf. 

/x/nsw^a t&Eteatts©T*a»- 
y x/n»«f#«sr*Baffi«of ^±*Kffi«$*. ^e© 

t, wittfyx/i^^RfcfiiftstbfcffiaRWie/x 

[0019] If *« 8 ©3§BJitC ; 4*Vf4\ tt#« i ~ 5 © 

fcastfW&iiBKija^'c, ME^a^Bro^guj-TL^ 
m-thtixtsv, twayx/ufiy^^afctt, ME^aia: 
«©iitrE?L*«mi-5 w— y-Wff'^istt e>ivc*j 9 , 

ffiEMfSffiB^EB § frbfcfflg© fi^offiB Sr'»S+« 
[00 20] 8 4>tf4, yg&tttf-^tKtt b 

lt, ^mb^©yx^«f#a©^g^a 

fc, '&©ffiB^*3**:Eflfca*oaH*fcfT 5 - ^ s 

[0 0 2 1] *»i»5»3MI 7 Xf4 8 (d|B«©MafS«*& 
SB-efcoT. W*JH9©J:5tt:ttE/X/i'fiH$#Sas 
WE^WStBOttBoiWEftaftttl&y X/i/*fit«f Lfc 

tt©^^/x^^#a©teBt-s-^v^T, miE^a 
v\ ^©45^, /x/HR»#a«sii(rE«a««M&yx 

40 ^Sr^Lfct#©^B*^, ^ateSSr-^tfffi^^© 
S^a?i5W^/ X/W©#t8teB©M«Sr#^i-5 i t 
lc4oT, S^#«feB35 s ISIS5$n, ^^#«{5i:fi©te 
B^fe*Srfr 5^i*5-e^5' 0 rtt»c4-o-C, Mtb^Jc 
4oT#attB*s-fHfc#g-fcfT*?3x5fi:fi-&*3-BrSrffl 

^awR^feix-cjaD, #ttaatt*&yx/Ko»i»fc 

BP B 1 (O^m^m b MZ. $ HT^ 5 f4, -©#ate 

a^#!e$tv5i, <fi©^affiat>#s$^-5©T?, s 

so 5. 
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[0 0 2 2] Sfc, *»*>5B#q|7~.9«)«W^*V^ 

aiOfc:J:*Ui. HR»c«iaK*stt»*ixfcSSSr*= 
^yy^U *:<D=e-# V >?\z£oX, M&fi&aa 

^a^^y X/KD(fca&aW-*** - i: 
[0 0 2 3.] !t*3S 1 1 ©»afc .fctbfi. aftKi&aa 

«r#ai-*tea«aa#ifeT»*>o-c, 2, 

3 , 4 JLli. 5 icfSttroHulE^afg^^a £ . sts t ID 
Srffl 3 J: 5 fcaajRWS*-*-* 2 o©3§}tg|5 £ d <£>$g)fc 
4fcH*ttJ»Wi:*rfflv\ a«fc*tta«S:aa-f«ttU:, 

aaaattafcttaffiaawtttt-SrEa-f-siet. w 

IE / X/w«a#® $ HfctuiEJ&aJKtfejS 7 X/w£ 

*srisi«Ficii5 &e tcafateaRtta / x/u $ -t± 

[00 24] W#« 1 1 iCifttf, ±a©fl*[*ttja*t 

* fctteaaaa / XA'trWtt s * -c , teaa msc 

3t4r3l»f$-&5«t 5»c*Q.a^*&/X/vSr<fi:a$ii:5o 
*LT, i!m&*r4&aS: , f>'btta£&au iiuiB&aft 

idST#5o :Jii:ipt, MajKW^/X/uSrS^ro 

* # * fejl V * fc#:«$ fflttW SrOa'.L. "Cft *>*u 5 ft tf> , 
[0 0 2 5] 

[&W<nmM<DMm\ WT, #*a©#* L^29iW>a 40 

afc^-raai-a. mitt, #a3Ufca»a»5«aaa 

•y^f Ai©jEffiit?fe»), B3f±,. a^ma^af* 
7-k i ©wBia-efcs. 

[0 0 2 6] M*^toa->^T-'A l tt, El 1 tc^-fj; 

a*.f*2 5 tfc<D?^W h 
Pj^ma^av^xAHd^UTaSAfflL-fe.!?. 

7-yay2i, a^a^am© ^ -ctfeSixCjcB/f s so 



(5) 

<d mm. &t£-r#«*aase sr#aEiutft5fti^f 

&ftTV*S0*L*v*a#aBi©ra^9=^w©gtt 

[0 0 2 7] *-fes/ h^x— v-3 SfeggBtfc 

CSrR^[6] (01 ^©±T77(R]) fc— ^JKafig&ift 
-=>T^>5o -t LT, Z.<T>$l±y Y&ffllSfa (R*I*I) t 

7j R| ; IBK^ISJ) fc*t LT^^Itl* 17 *H*a# 7 

8 fc»c.T»»i*^R»t fe*bT*S 9 , y 

[0 0-2 8] ?^8R£#7f±, ■?*/NWO{fcJI'&to^: 

^ 7 J; 5 t-^aa^^- -> a ^ 3 fi«co» 3 

agSl¥G3ic:JB-r?.3i^^7 i >'v'3 y»S3'2 fcttL. 

20 [0 0 2 9] ^a^X — ^3-t?.tt, ^»^'C>glJ}C^ 

as^e 1 3 ASK** feix-c*s t>, 1 3 © 

4o£)*aaS@S¥Gl, G2, G3, G4dSRff$tvTt3 9, ^ 

1 sr/^ 2 coMa^gsiGi, G2(4Jg,^*aa->^^A 1 <d 

jEffiiB!|}cKS$H, ^3©*n.a^eS¥G3[±, *tyh^ 

x-v-s y2fcB«LTBft*ih/. ^4©«! ! a^fii¥G4 

(i, y^-7i-f ^fB4(Cp^LTia»$tuT^5„ 

$ fejc^-Xv- 3 yi ux5fti»-e^ bfc^ 5 ©massif 

30 G5Sr ; H : ffiffl!l^-S'J^ga*'SI^gi:^oTV^5 0 S5SE±t»^ 
gl3», I^fe^feltliGl, G3, G4, G5 

mm.w&v>m% i«±-cfc*bfi4-o-T»a<T-t>j:v\ 
[00.30U1 ©«iaa«»Gr-ctt, ^ix.tf02 
i-«t 5 tw. *nj6©Ba»-*^»5teatstti(!&is«^ax. 

i^Sl 8 t^T^bJWi' 2J&t;iI2g£;fv0^ 0 ^ag 
«lfG2ro^-g"t>ID#»-, ^ M#gf I9t, W$k 

[00 3 1]f3 W^a$l«l*G3T'(±, 0iJ;ifcf0 3 

-7i/>w^^iP^ai-5^-y f^§StB3 
0, ui?^ StKi ^ */NWi-©«att fcft©7- 

yy 3 ^S3 2, hafoaasraas-ers^" 

y^-^v^S3 3, 3 AJkX*W&mW&<DW&'®M 
Srlf^f-'i-^y^gf 3 5, 3 6a**Td»fe«^ 
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[0 0 3 2] JR4©*aaSgll«G4-CB:. Mx-ff* — !J V 

142, ?-yy/8S4 3, R^&a^rojpuft^as: 

ft0T$* h^^^JK-v^^—- <-=^V^SB4 4. 4 
5, h^<— ^36114 6, 4 7^T*»bKS^ 

[0 0 3 3] '-T V* — 7^*$B4<Dtfi*&fcfi>7 3i/N 

R*rtl (0 l f ©±T*IrI) , Z*i«j (SE^lfil) ©# 

K:"C#SJ:5fc«*S^T*s!J, IS 4 ©#iS£!B3¥G4l:: 
ItSx^^f ^->g y • ^ - y y^if 4 l , 
fy->3ylS4 2, JSi2SS}fc3iB5 i»t)Wl/4i(» 

[0 0 3 4] Wl, ±^Ufc^H*$I17©i 
1 7 OiEl&Sr^-t1BEWffi©ttWP|-C* 9 , H 5 f±, W-^ 

* MUiti 7<Dmmm<D®.mmx'3bi. 

[0 03 5] fftflr&S 1 7©f *SSKf4, ±ffi 

»iAWSrgfgoMItti S 
tyfty^ 6 0*Si3«j-fctuTV>5 o 
^•v 6 oo^SM-fi, m5fc^i-«t ^K^vyf- 

6 OCQ^.frk&fiU 7tyffy^6 OicDfe 

7L6 0 atfWfbihX^^Zo ^^yftS'^ 6 0T*t 
f4, 04^1-J;5»c^©^fv^-Y3'^ 6 0Sr±T») 

^✓vwtcv^;* h?SSr^i-S^lc:, ^i^w &£)?)£© 
interrelate ^xAW^t'yft5'^6 0 

[0 0 3 6] xeyft^ 6 OcDfl-Jl^^li. ;L© 

6 2*SKlte>tbT*i?>, ^^ft?^ 6 0±('K» 
S ti, lalte £ frufc £ ai awA^ &St-C>* J: K> Z. l£*x 

^6 3^ftbtuTV^. 
[0 0 3 7] *y7'6 2 0^M*tfcoT, X#ftA 
(H 4, IS) 5 ^©fcfrfr) ffltrfi, 

*¥fmmtz>'&mimT&wfbfrx^z>, mmmiz 

BTicte, ^S5c, M*.tf4O0W£?;t 
6a, 66b, 66c, 6 6 d CI t <DX% 

5/X/^j'^^6'4^lt?)ixt^5. /X/V/ifs/^ 
^64 iCfcfc, Uv>7 h 6 6 a ~ 6 6 d <D>A 
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1^tWiMHk<D4 0(Dm^6 4 a , 64b, 64c. 64 

d as* s/ t"6 2 ©^-juicift 5 «t 5 J- ut, notice 

^ttTJSt), SII[agC6 4a, 6 4 b, 6 4 c, 6 4dK 
l^v 5 ^ h*£tfc*£/X/V6 6 a, 66b, 66c, 66d 

z^misTtzztizz^x, m.m<DUi/xhmmi&;?: 

;v6 6a~6 6dSrRTO:ffiIL, 
[0 0 3 8] rr-C, ^tyftJ/^ 6 0tC!ft3tfiitt£ 

[0 0 3 9] U-v';* h^tt^B 6 5 f4, 121 6 1^1" «fc 
51:4001"^ h»«^yX;V6 6a~66dt§^ 
l^v^ X/V6 6 a ~ 6 6 d &]lft3H-£J|tj£§£ 

B6 7i*fL-CV^. 

[0 040] l^-^ h$t{fei&y X/v 66ali, 07 iC^k 
■f i 5 fc-tofl-JgaS-kifi Lfc / Xa-tK •> * ^ 6 4 ©PflSp 
6 4 a ~ 6 4 d tcS^ Pl|g £ fc 3 J: 5 fcffiM*, 

6 a ©TSBKf*. VS?* K?KSra:mi--5n±aiP 6 8 a tf* 
20 Kltt6tl/TV>5, V*S* K$E#y&/X/V6 6a© 

{Bflffil-fi, ^ hffi«^X;V6 6 artier hi 
*m@i-tZ>m%Z; t g6 9 a#88ttSivC*J?>, B*UfeV* 

7 X/V 6 6a rtlitt^ U et'tll P 6 8 a A^attt}-C# S 
iJCJioT^. Mt6 9all, EI5(c^-t-j: 
U-^^. MSMyX/V6 6 a *»b*S'7 p 6 2©#tStefi 
TffiiJ©^^(^^oT^#t^^SSB$tlT*S!9, Uv>X 
h«tt#&/X/U6 6 a O^iCfliot, SBE»it«t*lft 

[004 1] Uv 5 ^ b^tt^&y X;U6 6 a ©±^(Cf4, 
«6kI^B6 7^SRU^ X/U6 6 a «r.()M« 

■f-5fc*©S:^Ei57 0 a ^5|S;^tfeJ^TV^5o SSSC7 0 
a 14, l/-^ hS?^/X/l-6 6 a ©±ffi*»e>T^r{-lSl 

40 «Rt±^©ffA'gB 8 7 /5i5#7,x-# -5 J: 5 {C&oTV^. 
**3. 1©U^ h?K^/XVV6 6 b, 6 6 c, 6 6 
d <Dm&AXm&1t 69b, 69c, 69d ©gSfifi, 
h»^/X/V6 6 a.SO'Mf 6 9 a hfflCtt 

[0 0 4 2] «S^B 6 7 {4, HI 6 <t 5 

^•7^ 6 a ~ 6 6 d J X;V 

«»SWt 7 5 t , X/KMWW 7 5 U. 9 

fbe^ti-3T-A$P7 6 iSr^LT^So 

[0 0 4 3] T- AgB 7 6 »4, I^77t, S^S^ 7 
so 7±XZj}fa\zMto-t5T-J*mm.U7 8t, %&T- 
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ASEIHS7 8<Dft$ifrbYj?fa (X*|Sj^SE*tK¥* 
I*]) izMWirZT— J*7k¥U7 9 kX-ffii&ZtiX^^o 
S£7 7fi, 0 5, IU6£/TM-J;5t-i'-v : * hS^B 

[0 0 4 4] T-ASi£gC7 8 f±, ±T*fa£fgKrr£ 
atgffi^&o-C^So ^n»-<toTT-AgC7 6tr^ 

£fc, T— AtR¥-§B7 9©^— v-X^ 7 9 a rtJdfi, 0 

8 ^^-t-J: 5 I- Y^falCflJtfSfEtb^v H 8 1 *SRI* 
*vtl^3 0 ^KkW h 8 1 l£fi. ^.^-rys 2d5BI5gL 
T^tt btlX&Q, K»dw(D^7-r^8 2^ti, /X/P 
^»«)5W7 5*5@)£$tbTV^5„ StelEib^H^8 1 
tt, T-A*¥§B7 gcDMffi^ttfc^fclgft^-V 8 

3, ^tb^-y 8 4ratc»(tbJxr*3t), gEKX-U 8 

3»i, EtelgSb^— 8 5 I- io-CIEfe • Ste^ttS, 

¥8 2^@3t$HfcyX/H^^|t7 5^Y*|6]t^«) 

[0 04 5] U±<om^h, / X/Hft»«fl- 7 5 11, 
X, Y&tfZ^falC^ftlgfc, i-^fc^H^^Sbift 

6 Kio-Ctrfeft/O fc*5, mW^W.8 6it, 
If 6 7 ©^-Afitfi?rSSplc-r5 @«H£tt£^5eU 
/ X/HSy*«Btt- 7 5 & g «{fc«fcfMtt 3*5 «fc 5 K 

[0 04 6] — / X/Hft«F«$*r 7 5 ©TSEKf*. 0 

9 t^-f J: 5 fcT^fcttt** &^(DW AM 8 7 <b 
*i/C^3. i$AgB8 7t±, feist-, «*.tfP3tt 
■Vilzj&M&tiXis*) , bmm&/X^6 6 a©S 
mU7 0 afcJfATTtBfclfcoTl^S. #A£B8 7©^J1' 
ffitctt, UtilESggB 7 0 a A*ixfclSEl!:**»7 0 
a ©rttt'&lf ES.fcirt-3.if flE« 8 8 tfttRtfSrRft h 
h,X& V , Z. ©if EEfc iot U-^ h /X/V6 6 

a J: 5Klfco-CVS5. Sfc, i¥JEg?8 8© 

Iffcfi. «*.ffl*A»8 7rtKE]^U&v^^ia < if#ig 
^£*VT*5«9, S^^EW*^©SStffitC«to-C, if 
gCEE 8 8&fWj\Z&m-t-ZZ.k\z£'?Xftt>inZ>. t£ 
*i, ifff§B8 8©UlAt) Sr^$Sfc©f^*5t>fcB$^Srfflv 
TfroTfeJ:^. Z<om-t. i¥A§B8 7©rtg|5JC®ti© 
«J 9 **TOBfcmaa5*rRtt. if BESC 8 8 fc«4©@;£ 
$tufc*Aa^^ffl1-3 0 fit, i$Ag&8 7rt&J© 
m«S^©iS144r^5Ei--3 r iCiot, jfffi£B8 8©7k 
^S^*sSK««5tS**u<tt!R3l$ii. i¥fcS58 
8*SffiA91ffii:Jte5. ffl»A«8 7l*i«»c«AO 

ON, OFF«STTffiT?*>3«BKiSrK»t. iffcg&8 8{C 
«tt©*> <5**tS:fl[ffl L, SfeKl«Ett8 8fc*HJ*rtl 



(7) 

12 

V\ Wttf««WOFF©i:^t, Sttft 

8 8*jatt#»i-aur»gis*t,. iffcg&s s^wasb 

[0 04 7] if ASP 8 7 ©Tffi^'L^^tt, ZlfclSjT* 
6 0a Sr«Wi"5 U— f^-fctt-8 9 #Ri?&*VCIr*S. 

io u—if^in-8 9©&ffi££*te, m&mmt L-C©®6 
6 \zm®-5jm\zmf8.isi%x*i v , wi 

WSt«8 6-eB:, iJiE^m^*^fc^t 0 ^^-y^ 6 0 
©?L6 0 a ©tf ^©'tta, -t-**3*>«i3Sti«S fwftg 

[0 04 8] &te:, EJLh© J: 5 fc*jfc**i,T^5 i^x 

20 [0 04 9] ftf, -7x/Nii«:7^tyFCiii^*. 

ms©^^wst ltfcstfjysru, s 3 ©^aa^ai¥G3jc: 

Si-ST Kt-^3yli3 1 »di)SAl-3o i©T Kt 
± $ it 3 HMDSfc ^©**»fl:ffl ^fr $ tbfc ^ ^ /> W 

. tt, iiitii3fcj;o-c, ?-v^?$iW3om& 

i?X hittf 1 7X1 9 taRj^$tl3. .. 
[0 050] -tU, $^^W±.\ZUi?x 

30 ^^^{13 3X83 4, x^^fyv-gy-^-yy 
[0051] ft^-e, ^^/^w^iJ.^^x^->a >- • ^ 
jh, Jiias3tisa5 1 srgTK^tisa (m^-r> 

^5 OiCifJ^^Xx^v-a ygf4 2tCi5i2l^Jx, 

-^-^■>-y^m.4 4x1*4 5, awagf i8xii 

2 0, ("^y/HiS 5, 3 6, 4 6X114 

40 7, ^-y y^gf3 0 bM'{kMj££ti, 
■cm^©*aa*sjfe$^5. ^©m, ^^wii, 

[0 0 5 2] llk^±^l-tz^^^ hm^Ul 7©f^ffl 

\zo\,^xni, %-r, 7i^wou-^ hi 
i$m#), ««ww»©a»ici3^-c, /x/i^i#sBW7 

5<lr^ey^^y^ 6 0_h-C*;fefi£l£, 
so gtcio-C, ?L6 0 a Sr*m$*5. *bT, S^til 
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(D® n&fflfflmW. 8 6CM$h, MWSiW. 8 6 K*5<^ 
T, U—?^m>t 8 9 #1L 6 0 a Sr^m Lfc&B P *m 
^i"5c *J^«8 6-C(4, rtDttlP^^fyfty 

* 6 o ±<D&m&.msizm,w.£ft>z> <? ^w<Dtp.L--tiLW. 

^ ^IE« $ ti^cteB-r - * K&B P tc^tt $ 5 # 

[oo5 3] i^vx hM**aa^w*&s^5t. 5fe-fHu 

H^it>±# Lt#S LT^fc* trvft ^60 

^hT^^y* 6 Oicogff^O&iJS'fceSKPJi 

«*t7 5£V X/V*^* 6 4±**-C»«-SixS. ^ 
<Oi#, lEfti^/V h 8 1 lliot; X/MSMtSSfct 7 52* 

6 4aT^ILt^5^ h««J&yX/U6 6ai* 

0>fflB*-&»ttSft5. Jfcfc. /X^^*t7 5f±Z 
»c Tft $ ^, / X;l^M$«B*f 7 5 <£>#ASI5 8 7 # U- 
hj£{fc*£/X;P6 6 a(DS^7 0 a {£#A£ft 

So tLt, jfAS8 7rtt, «*.tfffi**s*AS*b, 
8 8 *5ffrlES^a5 7 0 a ©rt*«:Jf U ' 7 X;v 

MM7 5«5^ htt^/X^e 6 a fcfiafrt* 

[00 5 4] / X/H*«rSBW 7 5 Kfttt $ ixfc V 
8£tfeS£/XA'6 6 afi, «aHSfll6 7fcJ:oT. 

5. #Cl£ US?* VmM&S XA-6 6 a ©HfcttiP 6 8 a 

[005 5] ^a:^W±}c:glf^*<0U^^ K?Kd5jgT$ 

6 6ali, mfl*i£S*6 7fcJ:oT#»tfc1lTfc:itt» 
tf)fc^S&;**x, /X/WjKy^^6 4©Dfl$B6 4 a 

[00 5 6]-*, u-v>* H#W*8ilfc>x^W 
»4, ^.fv^-^s/^eoieiJzoTi^-S^, ^tfyft 
y*6 0a»fe£»&»«l 3fc*tf«£;lxS. tit, 

uv?^. 7*»b?kxewtTfc^5yy'<— * 

[0 0 5 7] Ji;©!)x^W^i/-^hl*iil 



[00 5 8] &>±<DnM<DMmK£tltf, / XjUfttm 
tf7 5SrY*|B)tt»|biiE»J:-fS* ifcj;!), 

6 6 a Sr^*/NW^kl(flf11$*afcft©lWW|!SrSHt 
/V6 6 a^bthm^tbS^v 5 ^ K^^ic^i^wcD 

[00 5 9] f. tc, VWL&fe J X/V 6 6 a ~ 6 6 

d SrR.lQMfclcIEg L, Uv 5 * hfgtgy&y X/W6 6 a Srj® 

«as-f«ri iaot, e^-MftflUftyx^ee a*> 

fettl/SMf 6 9 a h»|&yX^6 6 

bmte 9 b^cs«i-5r ti««llM-C#5©-C, 

20 [0 0 6 0]'Sfc, / X/HR4f SFPW 7 5W#AS 8 71: 
U—Vm-m 8 9 SMRtt, ^'S* ha*MlilC7 
fty^6 0©?L6 0aS:ifflU ffltt*fc:S-3 
V>T?L6 0 a<DttfiPSr^-t-5J:5^Ufcfc«>, 

0 acDftrBP, ^^NWtf^'fr^tefiP 

©&B>4 5 lfff+±cO'(4B^ 6>"f JTTV ^ 5 #-&lc*J^T t> , 
9*^W©«p-ij.©*£SPS:E5t^^b, i^v 5 ^. hWim 
^/X/V6 6 a SrWStfw^ai/NWtp^i^-^lbS^rS 

so [0 0 6 1] «±(DHJg(0^liT-tt, / X/HSM*«B«-7 

5 ©#AgB 8 7 Ojf JEfB 8 8 ^ hJKW^y X/P 6 

6 aO§fSl!7 0 a OrtlSSrJfffii-S^ifCioT, / 
X/HSWgBW 7 5 AS U-v 1 ^ hjgftfcjjg,/ X>»V 6 6a =Srffi:^ 

UTv>fcis, m i o t^-r * 5 fciWBiffiE».8 6 5r^m 

SB 9 0 t L, HulSSSgP 7 0 a ©rtMfcfltjkW 9 1 
\1X, «fIIE?§mgB9 0 SrffrfE^ihgB 9 1 {d#jt$-g:5C 

£^g&7 0 a ©rtttlcy V^«©i»9 2SrKrt5ii:K: 
±ot^*H5, :jil:J:o-ct, SStiig69 0©ffiU 
40 Atufc iot, / ■ X/W««f«MJ 7 5 # w v 5 ^ h m.&& J 
X/V6 6 a SrftiSeftifca; 
[0 0 6 2] ifc, £k±(DmM<DMi&X*te, hi 
*toa^^^^tl/5MO!J'i^W4 3 '6WteB^#)tSrI/ 
— tf^teH-8 9Srffl^-CtTo-CV^c^, {t&W^Ste 

[00 6 3] 9t-f , 0 1 1 ^1-<t 5 t°V^-Y s/ * 

6 0 0?L 6 0 a rtfc383fc» 9 5 $r^»t , / X/UiR}«mt 

7 5 coT*S5 © «p'C^-S*SlJ 9 6 Sr^lt -5 £ ir $ 
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9 6 0S3fcfflR#IM#Plitft8 6fcA;ft$h. fEfgShi 

If** L<liLED)t5rS* Lfcffifi£#:£1-S J: 5 U: 

/ X/H!M#IHM* 7 6t*iS*5iifcJ:ot, £#SB 

-V >^ 6 ooti^fcot^fyft y> -6 0Sfi*S 
hi?^W©4^©ffifiP£*!F?£i-S. r©«fc 5&*§ 

it), X/W6 6 a $r£:c>'>W±©jE?6& io 

[0 0 6 4] &.\z,.'}^Wi:mCJ&ftt:G-tZtiL&& 
^(i^5-^3i/ND^, Ell 2 (a) , (b) iZ7jk1-£ 

f«*9!10 0i, ^5 — ^^^Drotp^Srat) Y*|Sj 

■!f*3t«l 0 1 iiiSRW-fefrbS. Se>«w#u— 1f»3te*B 
loo, ioi *»6>»**i , ufc^-ir3tfc-tivPii3Kt 
-rSSSt&Bl 0 2, 1 0 3.#Ktt fetuS. Lfc*5o-C, 

i^DW'p.O^l-JiS. 1 0 2, 1 0 3 f±, 

!f3t*san»**uw— !>*3t**« L*<^»frte. *:© 
3taEWftff«*r*J»K« 8 6 fcSMT-C* 3 «fc 5 

•?^D©^±-C£ML-0\ft,fi.fc<. sK-fLtPl— 

[0 0 6 5] -t LT, ^^^WcDt'C^tSSr^-rSK 

SffiBSK^BI-i. ^MSW6/XA'6 8 

X/U6 6 a SrSf^L-C^ST— Ag|5 7 6 SrSH^I^U'S 

s»»$*t-. uv?^ hmmm; x;w6 6a ©Tasto^ 

T, h^fftii&y XA-6 6 a d^'S — ^^D©^ 40 

Stt. -t©JIWfflMR*s*Jtffli 0 3*»b«l»3Sll8 6U: 
aHfs£*v5. El 12 (b) m^Lfc«fc5fc, hWi 
«/X;V6 6alCli, — j£©16 d i&Sfcifc*, W^3g 
«8 6»c*jvx. t*Rfi u-1ftt#iI«fr£htefefcffiB 

i-oT, ^5-?^D©tp-6©Yffi1if£#5rrS^t so 



/6 

LTl^Sffifite, ^5 — ^i^DODt'^fB^Tfo^o 
[0 0 6 6] r©J;5K, ^$-*:c^D©*<Mfc1t& 
#tt5r b\z£<oX, il#© ? ^Wtfffi ^ttfiSK 
&B ^hfe^© P i ^WC ^©ffiB P Zftfe-tZ) - 
i^T'^So f-fc, ±x&Lfc«fc5K, 3tHM, N*rlB]H* 
{c^BH'SffifiKi-'v 5 * I-W&/XA-6 6 a fr&lbS 
•£h»i, t^ty^-'J'^DW^, ^ 
W©^.tOtiPI^^ h^tt^/X/V6 6 a SrffiB 
t^-Cf 5©f, JELI^W'v 5 ;* f-?£©!i:tbffifi 

[0 0 6 7] Sk±<z>mM<oM1&-ete. * Vyf-* y 9 6 
0 ±©*Q.ffiffiB s l£«fi£ hi £ x^Wffl+'t©ftf P 
J; 5 id LTV^c^, h*0Hft*S/X/v 
6 6 a ©fifttiT ttgt 5 i 5 t U 1 1 iV >. r© 
X 5 «*.tfm»6 4 a II#iLTV^5 Vv 5 * h 

mW& ;X;U6 6a ©g^g? 7 0 a K / X/Hi#gB** 7 
5©*fAg|58 7£^«&-e#A£-&3<> ^rtX, rcDtt 
CD / X/HRWSrtt 7 5 ©ffiB *<®l£MM h LT©»MffiK 
B 8 6 -eBBfc-f 5 :tiaot, jEfllfcPflSB 6 4aCtt 
BSr#^t-5-i^T?*-5. Dfl*B6 4 a ©ffiBiSKrje* 
hit, / X^v^f ^764 (DtiLW.&%ffe£tl, '&m$- 

BT.wfii:fiSr#^-t-i r. t i Q 
[00 6 8] r5ti-tlo:J;ot, /X^7Ks/^^6 

t>, #^4BTCDjESS^4B5r*Di-i:^T*#, /X/W 
«»tt»7 5*5 hffiWtt/X/U6 6a~66d* 

[0 0 6 9] ^i^wou-^hMfelisiiife 

itfBIl 3 fcijvt\fc 5 fc, h^iSBl 7co±* 

iC^SBt LTC0C CDX?^ 7 1 0 5 $MRJ&LT*5 

hTV^iV ^-a-tCfi, Uv?X h / X/U 6 6 a ©ffi 
B©SftISSE-f-5o :5tiriiat), Ui?^ hm& V 

Elfehio 

[0 0 7 0] WIBUfcHMiO*tBl^*JV^-Ctt, /X/wjH 
y^7 6 41:tiK^ hJS^|&/X/V6 6 a~6 6 
dSrP3501WJ:EBtTV^fc*s, El 1 4tc:^Lfc«t 
Uv=7. hSM/X/l-6 6 a~6 6 dSrE^trlEBU 

[0 0 7 1] eii AK&Litmx'te, hmmife/ 

X/W6 6 a~6 6 ddSY^lSl^ftoTtt^J-ag^feh 
TV>5, h«W*&/X^W6 6 a~6 6 d 

iflstt. 'P^QfcJfiUtTiftSt^^iBB^h-C^i. i-* 



ft m 2002-1 98304 (P2002-1 98304A) 



17 

*>%&\'>s* hjSM/Xyve'e a~6 6 dfi, ^'OQ 
fcfattbftTl/^,, -?rixlC#^, Mf69a~69d 

[0072] :oi ^^yX/nse^^iixtf, $>5u- 

t, #^ hffi«yX/V6 6 a~6 6 d gftli, * 
'bQfcflttTiMttKUlEllStb. #Mf6 9a~6 9 

— ffltflM£0>Bfc. tti^f 6 9 a~6 9 dtB5^ 

[0 0 73) «±©|Safc©»tttt, httftHBK: 
tffl^W^F «#ieS611K:o V % T T o fed* , {lii 

[0 0 74] 

X/u©{tJISr!WPI«S LT, Xfff'blzjEMKAUB 

»©=&5L»»a£©«MB*:jg^T, «*#^*-<ffTo 

[0 0 7 5] t »*qS7-»**l lK«fc*b 

tf. «t -6(Dftf 5 r i iST?# 5 

ft, *«f 'C>©ffi«asjB»«fK J: o TRW- Ji©ffi«*» 
-f*ifc»*fc*i^Tfe. XtS'^'&KijEtt^AattSr^ 
1"3 5. 

[El 1 ] *38Wo3tJ6©»ll8»=*»*»5 US** htt#ri£3& 

A coif ^cDMBSSr^i-^ffiElTfc 5 0 
[El 2 ] [HI ©M*^««kSV^7 l A©IEffi|2ITfc5. 
[I2J3] O 1 co^iE^S->^.7 i Acoll ! ffil§]Tfc5o 

[|2l5] H4 0U»^ h&ffi£S0ti(0ffiic0tt9JB|-?*> 



(10) 

[me] uv* hm&femm<D®.te**-tmL®-ei> 

[1217] i/^ hm&&;X>i'<DWtoi:7f:ir®&®Vto 

So 

[1218] JftafeSBOT-A^spfflrotEBSSr^fftftH-C- 
[B9] 7 Xyv^SStt-oSEB&Sr^-r^EIT*fc5o 

[011] ^^^^iy^±fcft«Six5^3i^O^ 
[01 2] ^5-^*^0«fi8:«Sr^U HI 2 (a) 

Eli 2 (b) te<Biffiig-e*>5o ' 

[013] CCD*^?mfc»dC^ hfc*S6 
[014] h*«l&/X/uSriBj||ttfcEllUfc» 
5o 

20 [015] Uv>* htt^KBott»«r^-«1Rn 

0T*fc£ o 

1 i»MV^r^ 
1 7 

6 4 / X/Wtf? y ^ ;* 

6 5 bmi&t&mm 

6 6 a - 6 6 d Ui?* VWL&Wi; X/^ 

6 7 «R&&B 
69a-69d tfe£Sff 

so 7 5 y X/Wft«pSBtf 

7 6 T — 2±U 

7 8 SET-^S$ 

7 9 Tk^T— ^SB 

8 0 /V 

8 1 ffiSj^/U h 

P &m 

T #*S&« 
W 
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